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mmzmf$nrcmmiz&^T, m^m^iz^DTKm^^zmm-r^z.t^ 

tzmm^&z** /-)i<£hh\zfcmfziZ7kMM&m%v, num^mcx. 
mmmnmfr bS^£3i£& izn&zmu-r & ztiz^o .mnmnmx, 

CH30H+2H 2 O^C0 2 +6 e" + 6 H + <£>K^£ii?T£ Z<D^o\ZL,X 

mtkisf^km^Jryz, m^^ry^mm^mm^^, n^nmmx, 6h + +6 

e-^3H 2 £=kD v 7m&MRWlZ*kf%Z&Z>Ztj)i7K-gnx&<0 [0 0 
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£fc. 7nh>fcmm (-t*>fcmm ^ttyy-K («@a) <h#v- 

j-)v) ^mitT^&omm mmcm 6 -&& 7 mm) fe^^nxv^^ ^ 

iyX^jJK *;V?U>, y ^ h^y^ ^ >f ) {cits feOT 
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($) trrfe^^j^m^^#:xt»mT-fesc:i^#M<hr^WlH (5) 

(9) MfE^b^J^^b7Km^^t?^T-^^C<h^#m<h-r^MfH (1) ~ 
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tz&mtTzmm (id (D7mm7&mWo 

(16) HulHMMiMfB^S^CO^cDmH^S 0 0-80 OmVT&^di 

^#i^<h-r^tiif2 d2) (D7Km^3tsa 0 

(17) mtmMmtmmm.4\:®h<Dm(Dmj£tf 2 o o~6 o omVT^^^ch 
z^wihTzttm (i 3) © 7 jc*iS5t^e. 

(18) MfH3iDffl-riimx^;i,^-^il^-r^Cl<hfCJ;D. ittffBjraMtfufB 

m^-r^HtfiB (i3) (DTkmmmmw* 

(19) HUfBraM^HfffB^-fb^xhcDPBlcDffiffi^S 00-100 OmVT^Si 

t&wwitTznm (i 4) ©Tjc^it^Ko 

(20) MfBEn»p-r^>«mx^;i/^-^pg-r^3:<i:{CcfcD, mtmmmtmtz 

^M^©W^mJES^VX«mif37K*^^tJ^X<D%^*^PST^^ < h^# 
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(2D mtmMm£M¥m4kMt<Dm<Dnj±$:Mm'?z>z.tiz£D. m&m 
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&^tsj3x<Dm£&&mm-rzzt$:WWL£~rz>mz ci n - (20) o^-r 

n^-<7)7K*®Bi§£B 0 

MfB (1 1 ) ~ (20) mvfn^-cDTkijiS^igiKo 

m <d mi±R &/x it me** ^ tr # * s ns-r 3 c t t -r a so 

IE (1 1) ~ (2 0) (7)^-rn^-cD7KSM3ig«o 
(2 4) HtfS2KfkSI©»SSIHSTSC:^{Ccfc0» MfH^ffitMEK^ffi^© 

IB (22) ©7jc*©jigB. 
(2 5) MIBW^<h7jc^^M©#fc^a^psr^<l^fCiD/milBra@ 

tzwwLt-rzmz (1 1) ~ (20) <7)^-rn^-07KSMig^«o 
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(2 7) MI2#«%ai7ic&^*R^©^jS&asWST*C<htc«J:0. iifHlfiS 
<hMfB^fbS^©WcDmflER^VX«MfB7K^^^tJ^fXCD^^»^rpS-r-5C 
££#tfc<h-r&iiufB ( 2 3 ) (Z)7K*§£ig£Efio 

(2 8) MfH#«8«Jt7jc^tr^©»ai*g5S'rsc:tfc < fct), a&E*8**«Bi: 
WIEi?^i(DracD«EES^/X«MfB7jc^^^^X(D^a^PST§Ci: 
£#tfc<i:-f SMfB (1 1) ~ (2 0) <BV>-rn#—<07K*ffi!i£gfio 
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(3 1) m&mm®£*&^tsm&<Dmm&m&?zz£iz£Q. M&mmm£ 
mmmtm£(Dm<Dms.Rzs/x^m^7Km^ts^xa)m^m^:mmT^c£ 
&¥?WL£-rz>Mm (25) (DJkmmm-mWo 

(3 2) mm&mtfi o ox:&tt~&z>z £%&&£-? zmm (i i) ~ (2 0) 

(3 3) mzm^m^2, 0-9 Ot;T&£;i££#^£-f<5iitifE (3 2) (DTK 
(3 4) ^feia^dU O OX:&TX'&Z^£&<WWl£TZ>mtZ (2 1) ©tM&s 

(35) mmumtn 0 ox:&TT&zz.£&&wi£?z>mtB, (2 2)"©tk*« 

(3 6) 3®EififlW*l 0 0X:&TT&3 T3iiftf2 (2 3) ©zM!§© 

(3 7) 1 0 0 £ COT-e&£d<t£#m£-r^iifrffe (2 5) ©zMSfil 

(3 8) mmmm&i o oxzskT-v&zzt&ttWLttzmft (2 8) ©zksi®* 

(39) mmmm^n h>mmt±ffii£mmnm^hz>z.£&w&£?z>mm(i 

1) ~ (20) ovi-rn^— ©**«statg«. 

(4 0) HfffByo h>*«ttH*«*KBIJ&V^--7J^n*-3H>^;P*>lfe« 
B#**KM"e*3£££#*£r5B&ie (3 9) ©TMSKa&SB. 
(4 1 ) ffffHPSm^y n h>*«ttH#«RKJH;T**^i:*#«i:-rsi»IB(3 

2) <D7kmmmmw. 

(4 2) S9IHHil^n h>*«ttH#««HffltT**c:i:*W«tr-5fKriB(3 

3) - (3 8) <D^-rn^~<D7Kmn^mo 

(4 3) MiB»«©M^^a^-;^-^A^^^si^*^fi^bfet)©-e 
&z>z£&&m£?z>m& (i i) ~ (2 o) ©irim^-©**«jfig*. 
(4 4) Msa^soMjK**a^-;^-^A^*^^^a^ufct>©-e 

&Z>Z.£ZWM£-rz>mZ (32) OTK^KifiSH. 
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(4 5) mmmMm<Dmm^m^-j^^.K7A^^mm^\zmn Lfc&o-e 

&&Z£&WWltTZ>mm (3 3) ~ (3 8) <£^-rn^-<D7jc|i§SBgg!fi. 

(4 6) m§mMm<Dmm^B^-j^-^A^^mmn^mmi,r^<DX' 

&ZZ£ZWWLt?Zmm (3 9) cDTK^MitgBo 

-tzmm (i i) ~ (20) <D^-?nfr~<D*mmmmWo 

T^sffie (32) (Dfrmmmmm* 

T&Htria (3 3) ~ (3 8) co^-rn^— <D*mmmmw 0 

r^ttfiH (39) (Dymm.itmm 0 

-r^tfris (43) (D7mmm%kWo ... 

(5 2) mmmmmh^^tsmM(Dmmm^mifr^z\h^nmtr^mmci 

1) ~ (20) ©v^-rn^-^Tfc^itgMo 

(5 3) mmmm^h7K^nmn(Dmm^^m^r^z.t^^t.r^mt^ (.3 

2) (DTKmm^m. 

(5 4) tfJfEWMt7K^M»Oti^S^^^fc^<t^#i^ir^ttTfB (3 

3) ~ (3 8) <D^m^-<D7K*S*j£^go 

(5 5) MfB7jcS^^t?^*x{c^^n^ii^t:^^^©iR-rs-^l:^®»R^ 

zmtftz.z\h&wwitTz>mm a 1) ~ (2 0) ^irn^-©7jcii§«iig8o 
(5 6) miETKm^^atf^xfc^sn^— mitmm^^T^~m'{tmmmu3 

&mtfzz\.£&<&Mt?z>mm (32) co7K*mit^ao 
(5 7) MfE7jc^^^^x{c^sn^-ig^*^©iR-r^-^-fk^®jR^ 

€istt7ccii^#^i:T§HufE (3 3) ~ (3 8) <D^rnfr-(D7kmmmmw a 

^T. MfE (2) ~ (4) ©7Km^^f£(C^-r^>7KSSSitgBS:^tt(fE 

(12) ~ (i4) (Dfcmm&giw&. 7kmmmmw&m&'rz>7km%Lm j £)Mz 
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7m&M^Z>ZtrfT'%Z>. :©^t:, MB (3) TkXS (1 3) (Dmttlt, 

Mi2 (4) (i4) (Dm&te. 7kmmm±)i\zn%^*)\/*r--$:Wi}u-rz>rc 

0©lj|?g$tbTt^. HUlS (2) SlD^ (12) **«Jfi-fe;^ 

¥-&wm?zr£&<Dmm^%c&mi'te^m®&<D%<DT~&z^ fit, ttrtH 
(i) OTKsSisajg^ffiRtjtMgH (id ©**«jfis«tt, -tn-en, mrae (2) 

~ (4) (D7Km^3t^&S^'MlB (12) ~ (14) 0**«jtS«*f3-&-r-6 

&imfcfflto#l&*eu<«««, 36^CIROfflttftx*K- (MB (3) 
Rtf (13)'©*^) xttSUn-rs«5Sx^;^— (MIS (4) Rtf (14) CD 

^T#3<£>T\ &Kic&gfcx*;i/^-a*^&<TT^ £j£b*:7jcig£ 
^t?7^X(c^4 , ^Sm^Ab^:Vi^X«#^{3^A*^^<, CO 

^in&^oT, H:^Mi^vi7jc^^cD^fx^#e>ti, coiiig^gt 
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7\ ynTmoiffim^vm&wifr-rrcftizmmTZztctf). ^fr^f-ai^mn 
mom *>$bmz*%^o 

-$k Jt (DAM &mt£-? Z> d i: £ £ V>5 ^JH^TS » 

M -e § i ^ 5 ?i in £ # r 3 . 

Elite, *^^®7K*Kjigtt©— MSr^-rttlB&ST**. 

03H (3 0-7 0D) 'Ji:*^*^a«fE«t7K*^ri6i«ftX^ 

8 4tt, mi3.*)&m (30~70t:) (C*3^§^--y>mjE<i:7Km^3iSi: 

ow^sr^-ra-cabs (7]c^m«j i - 1 ) 0 

CDM^ (fi«7 0t) (7K*Sl5fiWl -2). 

7 0t) *ST@T*5 (7M&Sii§0»ll-2). 
©&8f& (fi!7 0t) *^-T0T?*5 (**fijfi«l - 3)o 
70t) */Tt0T*S (**«aiMl-3). 

mfeiKDM&&7F'tmT*&2> (frm&j&mi -4). 
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f££^-r0T£>3 (fcmmmmi -4), 

01 1H (3 0-9 Ot:) ^43tf££M^«£7Kf!t±J&iIS£:tf 

^-:7°>€JE£:<7)M&£^T0-Z;&3 (TkltgBiM 1 - 5) e 

en 2kL (3o~9 or) \z&tfz>3— •7>mi±h7m$ij&mm 

£<Dm& (S^5 0"C) SStSTifeS (7fc3MSi£0!ll -6). 

^5 or) (fcmm&mi -6) 0 

g5 or) &*k-rmT~&z> (TMSsaem - 7) 0 

m&iKDmm cms or) */TtHTf*«5 c^mmmmi-8) 0 

01 8H R^:*ll*«fcl^ttS*-y>«Ei:zlc*^J5KiS«i:©H« (S 
^5 or) ^^tiTfeS OJc*«36m -8). 

01 9ttS&£&£ (3 0~9 0r) {C*D^^H 2 02^»<h7K^^fi5c^R^ 
*--'7' , >*JE£<0H«£^TerT?fc5 (7K*«5fi^l-'l 0). 

02 OH SJ&SfiS (3 0-9 Or) K^tS*— 7>SJE£zfc^£j5j«£& 
t0l8« (»fl:S!l : H 2 0 2 ) ^StitfeS (7K*«5ftM 1 - 1 0). 

0 2 1(4, £ffi«2C;mtS#*«ii-fe;P (t^M-4®Daitf 

12 2(1 R^*S«»*t:*tt««[Daibfc«»l««tXe«ffii:©H« 
(M:M5 0t;) £tfT0T&3 (7K3SSBiiSM2- 1). 
0 2 3H S)5:SS»8K«:Ki^^5ate*JBEi7lc*^3$«i:©Hfii (ft*: 
i&&5 or) £^T0T*&£ (7jc*S^3tM2 - l). 

t:£l30t) £^T0T£>& (tK^MjSM 2 - 2 ). 
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02 5tt, S«:*S15aE*tC^WSJllE«BEt7fc*SfeJ5J&jSa[i©M« (ft* : 
iS^3 0"C) ^-TBITfeS (**S4iSM2-2). 
0 2 6 tt, ttSflfc 0 ttS Ufc*St$& t^*JEi^P^(M 

i:^7ot) &*Tm-c&z> (7kmmmm2- 3). 

02 7tt» S^*^8ft*C*tt*ae«JEt7K*^J«3ift<i:©H« (ft*: 
fiS7 0"C) ^1-0T*-5 (zMSSSJiifll 2 - 3)o 

0 2 8tt,Sfe*a»i«*»^tt*ffitoaiUfc*S6?BAtae*JBEt©H«(ft 
iifiggot) £^Tin-e&& (7fc*«jfi^2-4). 

02 9I1 ftfe*S«««*K:*W*atE*BE<i:7K*^fi!c3lftt©BI« (ft*: 
ffi£9 Ot:) (7jc^Mit^J2 -4)„ 

mf£%um\z&tfzm.K)ftisfzmm®mtmmnE£t<Dm& (ft* 

ffi&S Oml /#) ^/Tt|-CS5. 

0 3 2«\ g&*M^:i3tt5ttBffib;fc*8KM^Xe*JE£®M« (ft* 
: ^8Sil 0 Om 1 /^) 4^t0T*5. 

0 3 3«u Sfc*ffiJ|K::fett35^*JBE£7k*£j£3S*£©Mf6 (ft* : ^ 

ill oomi/^) £^-T0-e&£ o 

0 3 ' 4tt,S^*j»««K*^Jt*^Offlbfc*i««fti:aiE*jBEt©H«(^ 
t:fi!5 0t) £^T0T&£ (7fc*»aS0!l2-5). 

03 5tt, »^SiK»M*K:*t«a<g*ffii:zK*^fil63aflEi:©Hi» (ft*: 
1^5 OIC) ^trai. (7KiWJ2-5). . 

03 6 § &&&& fcife s ^ d ta b tz.mm.mm t m&mj± t©w« (ft 

l:£g5 0t) *^t@T*5 (zK*«25W 2 - 6 ). 
03 7tt, S^S«»«ftte*tt«31te*JEi:7K*^*««fc©Mffi'(i«: 

i&ms ox:) &7K-tm-c*$>z> (Tkmmmm 2-6) . 

0 3 8 Sfc 3 tt* 3*9 ffi Ufc«M^<!:JHE*EEiOM^(ft 

t:fiS5 0t) */Tt0T*5 (7jc^MitM2-7)o 

03 mfczmmmm\z&tf&m&mK.t*m*kfi,mm£<Dm& (ft*: 
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Um5 0*C) SStBTJfeS (tK^M^J2-7) 0 

B!4 i\t. &fc&umiz&tfz>mmnj££*m±j&mm£<z)m& mm -.wot 

^JH 2 0 2 ) ^^-THT** (**«iM2-8). 

(M:iS!5 0t) (**«JiM3-l). 

l:M5 0t) ^^tiT^S (tK*»JSW3-1). 
rS^5 0*C) $St@T*5 (7KillM3-l)„ 

(M:fig30t) (zM!SSgjgM3 - 2). 

, @4 8fl S^S^ffEatC^^sa^mJEtTK^J^iiStOM^ (3fc^: 
fiH3 O't.) */Tt0T*5 (7K*»2S«I3 - 2). 

04 9H a&S3Sa«£*^tt^aiE«BEtx^;^— S»*©H« : 
^3 Ot) £^T0T<&3 (**«ifi«3-2). 

(3*JS« : i&S7 CC) ^/TtiT'^^ (7K^M3tM3 - 3). 

fiDE7 Ot) ^/TtiTfel. (zMlSSSiiSfll 3 - 3). 

0 5 S^S^8SaJc*ttSSIE*ffiix^;^~^i¥©K« : 
ift«7 Ot) &StHT*5 (7K*«Jfi«3-3). , : 

(3fe« : i&g 9 0 IC) £^-TEl-e&£. (zKm§gi§0iJ3 -4). 
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S5 4H. mtsiz>&%ffimiz&tf2>mm*E.t7km±ifcmmii<DM&k c^s: 

tSS9 Ot) (TRfftiSig^J 3 -4). 

SS9 0t) (7kSti<B£#iJ 3 -4). 

M : ^mWtms Om l /#) £?K-r-ElT&5. 

0 5 7(1 H^5ia^tC^ttS^te«JEi:7K**i5Jc^i:<7)||^ C^sm : ^ 
Si5 0ml/^) ^tras. 

@5 8n &te%mm\z&\f%MmnE££jL*)i¥-%}m(Dm& mm-.^m 
159(1 &fr&&ftmmfc&ft&mtoistznmmm£fc&&j&m&£<owK 

OS«:^50r) (7K^M»J3-5)o 
06 0(1 S^SJK»«E*k:*W55ie«JEt**^jaKi:©B8«'(^S«: 
^5 or) ^^-T0-eS^) (7K^3t^J3 - 5). 

06 ni muzmmmmiz&tfzm&mfctJi^ji^-mmoimm c%m : . 

SS5 0t) ^^T0T$>§ (zMiKSBM 3 - 5). 
mm : 0°C) $/tTEI-C^ (7jc^^igM3 - 6) 0 

06 3n mt£%mmmmz&tf&mmm&t7m*kj&mm£<Dmm mm-. 

ia«5 0"C) £^T0T&£ (7K3SKjS^J3-6). 

06 4(1 S^*iK»«afc*W_53ie«JBEtx*;^--jasp5©H« : 
ia^5 Ot:) (7jc*m»J3-6)o 

0 6 5(1 R^SK*«ftk:*tt«^JDbfc«fllE««t7k*^J«i«flEi:OH« 
: i&&5 0"C) ^tIT'S5 (**8IW3-7). 

ffi^5 Or) ^7K-r0T'S§ (**8«Sf»l3 -7). 

06 7(1 mfrzmmmm\z&tf&m&ni££2L*ji'¥-$hm<DM& 

*S^5 Or) (7jcm^ifM3-7). 
0 6 8(1 S«:5iaaEft:*tt*a3JPbfcJt««««i:7K*^ia«i:©H« 
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n-.mtMHzOz) z^TM-efoz (7kmmmm3 - 8). 
^jh 2 o 2 ) &7f:-rmT~&z> (*mmmm3-8) 0 

giJHzOz) £tfTEIT : &§ (**«IW3-8). 

1 0 **«jfrfe;k 1 1 PSJgi, 1 2 IM, 
14 ^ftffi 1 5 ftfltfffl 

1 6 »htf>y, 1 7 ^yn7> 1 8 »4§tt*flS^, 

19 20 bm?>?. 21 «&ft$i&ffN 

2 2 2 3 m.m&mm. 24 mm 

**®ji-fe;p (10) o«tit«, HiK Ci 1) <z>-#a>ffiK«mffi (12) s 
RW\ &s$MS (12) c*«'»i:**^triSR» (^^y-;i/7K^) smt* 

££>£>£rt!e§ (13) PHM (11) ©te^©MtC^fcS (14) £ 

rw\ mitm (14) izmim *:mi&Tz>it*b<om& (15) ^ix./i 

*^3SiggS£iSfET5fc&<Bffi«£UT» (12) \Z*$ J-)V-fcm 

mzm%?z>mm#>zf u 6) tsfts (14) c^^Mt?,sf/o7 

(17) a*RW-SftTV*S. 
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tmm\z&K2>m& a 3) a 6) t^ni# (1 8) & 

^UtifT8«$nT*0, IfeflsSKl^tSStK (15) (1 S^P7 (1 
7) <hcft«PM^ (19) ^l/T*f-C«»Snt^5. 

tt& (100%^^;-^) wt, »t^>^ (20) fc»isnr*t), 
36^«s»wse« (2 1) i^sn, Kim (2 1) T7K<h?i^$n, mah 
3%gi<?)^^/-M^tii^nTMi (12) (c«^$n^o 

6) t^07 (17) CMl/tun»l/, (18) 
T^ch, »4#>y (1 6) (CcfcoT^^7-^7jc^«MSIf (2 1) 

*>mm (13) ^iio^M (12) izmszn. tat* »iiwt(i9)'s 

IBSt-St, ^yn7 (1 7) HJ;oT^« (1 5) ' SffiOftflsS (1 
4) CftJ&Stli.' 

S (1 2) #i^e»7Km^ty^7.^^r^>o 

m^vrc7icm^ts^x\t. fm.&mm (23) cut, jm&^tsfixt 

(2.1) (c^T#W (2 4) ^^5»gl:i^TilM5. «££<fco 
*^BJ(D7K^itgB^t«J5g-r^7X^^-fe;i/«> ±fSOJ:o^PSm (11) 

<t> psjh (id <D-i5<Dmzmmm (1.2) fM<£®(cM;s (14) 
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i 



(&%m it. mmft&mv, mm^^-r %n®x&z> 
a, 7 0-8 0 %mma>*mm&<DiJxafif&&is* fcmum-tMzw-ffifrznn, 
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I 



CH 3 OH + H 2 O^C0 2 +'6H t +6e" (1) 

±8B (l)-tf>KJStt> Mii UTP t - R u $f II Lfci^{:ti« 

w m3mi f^i 3^2^200. %mmmn. M4 o 6d, 

CH3OH+ P t -*P t - (CHaOH) ads 

-*Pt- (CH2OH) ads+H + +e" 
P t - (CH 2 OH) ads — P^t - (CHOH) ads +H + + e" 
P t - (CHOH) ads — P t - (COH) ads +H + + e " 
P t - (COH) ads ->P t - (CO) ads + H + +e~ 
±m<DPt - (CO) ads t:f£^\zWti^^ftl^)z\t^i^^±^1t^mOH 

Ru+H 2 O^Ru- (H2O) ads 

^Ru- (OH) ads +H + + e- 
Ru - (OH) ads + P t - (CO) ads— Ru + P t+C0 2 + H + +e" 

-)vmm&nm<Dm&iz\z* d) ^K^\z^omnm\z^x 
tz&toT* M{kmizm%znrzmm&^t$mfcx\$Mmt&sT(Dfcfo&£v%o 

3/20 2 +6H + +6e"^3H 2 0 (2) 
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CH 3 OH + H 2 O^C0 2 +6H + + 6 e' (3) 

£<7) (3) ^(DEifotf&^rUt, Z(Dfcjfc\Z£*)3if&Lfze-t)mi&2nX (2) 

fit, (3) ;£0^fCckD£fi£b£:H + C/n h >) «7°p h >Mte@ 

^m^s^^^^KbT, BMmz&^T, uTwfcjfctf&g, 7mt)m%.-tz> 0 

6 H + + 6 e - — 3H 2 (4) 

Z\Z\X\ (1) ^(DKfoiz£K)mnmiZ&^T^I&LfrH + £e-(DMikm^O 

mizM.fr if±.n% m £ nx <h#x. <=> n<5 0 

H + £e-\Z&Ki (4) ^^^^^.hfi^^n^o 

(1) (4) ^(DS^iltfb, gHfrH±T (2) 5££ (3) 

2CH 3 OH+2H 2 0+ 3/2 0 2 ->2C0 2 +3H 2 0+3H 2 (5) 

Z\<Dfcfo<Dmim?J}mZ. 5 9% (zKlft 3 ^I/CDfg^*/* ^ 7 — ^ 2 ^)V<D% 

mm) tt£z> a 

isfrv. ±iE(Ds^^oviT, (i) ^(DfcfccDMmmmmmzE o = o. o 

4 6 V, (4) iC<Z)^CD^2pffiM{i«E 0 = 0. 0 Vf£ 0 , 412pt£llT«, 
M#^rlI^^-ti-^«-B-. (1) iSO^IE^ (4) ^©MlliS^fc*, 

(i) ^:<7)SiS«£s^iifTb^5 (4) ^©Mj^fe&jafciifTb^^i: 

zz\x\ (i) s:cDSj^^*-MiK (4) ^(DSj^^^a^ncjiff 
fete, (i) ^am, (4) ^iEmLvxmm^^^>z\£fr^xxhK>, 
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bH^ft< (1) <Dfcfo£H + £e-&m^VT7km&±l$.?Z> (4) (DR&W 

H.&&e><D&f&mifimte2trC* VtmRfin?$>2> (1) SlXS (3) j£<DK 
y-)HzmVXit, (1) RZf (3) &<DE.J&Sk9Uz. ^DXt-A-i 

jfc£ «fc o , zmmistz* ? / -^iMi^ssTiicioti 

CH3OH+ 3'/ 2O2 — CO2+ 2H2O (6) 

Z\(D (6) ^<0^«§81&Sj£T&<5a*S» lO^lCitiT (1) S.^(3) 
«it^©l5fflm 2 m%.Ztm 1 2 «K:«««^©7K*«ia*i*X^7fc*«aiS 
^ (^m) ©#l&8J&*4>fc < & 0 > PHIir8ft«£E^3 0 0-8 0 OmVfC 

(6) sciotif^n^c^ij^n, (3) ^<z>H + ^^j^^iBWt 
*i»*0ii^3M^ i 3miz&z>mw<D*mM7&xmx.zfi7kmm&gi 

&<Dm& tmu k> , . ^««m^^©h + ^»^m^ t>mtmz®wi~?z> z\tx* 

tJ^*0l^^t^#^^M7)^5fc*, (4) 5£J:9 (1) 

jttf*, KftSTtt (3) 5£cfcD (2) ^d^ifr^* *>n*. 



-21 - 



i 



«JE (5ie«JE) ^2 0 0-6 0 OmVCftSt, ****56^bT^Sj^ v Cin 

^mMi(cSj§UT#^:^^y— (6) ttz&^Tffik-znztoiiWM 

£*U (3) ^cDH^^S^^SHWch^D, (4) 5S<D£f£lCi:o TtK**^ 
S (£AT\ r^s«&#j <hV>5.) <D&&%* &3[eI8&&#T<Z>7K&S8£*:*7xX 

BKbffi-m (2) i^D (3) ^iiff-f 5fc9<fc#*Sn5. 
<D^^/-;K7)«^-fbS^SL^ (4) 5£cDKJ£6 H + + 6 e"^3 Hz^ilS 

bdvUfej^s, myrr5£5K:, x^;i/^--?iTO, g$ 

EPJpmffi (M&MEE) #4 0 0 — 6 0 OmVtVi^ffi^tBffiTitKfco 
ifi (6) ^^«fcoTK-ftSn5©**W®$n> (3) ^<Z)H + £jE&£j&/^3£I3#J 
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m&mfanMH^ ; $:m^T^z>tz&, mmvx^^>m&it j t)V(Dm®x(7)7KM(D 
-Mmmiz&zmtiiz, mMmm^67m^m±^x^^(Dx\ mmtcdtk^co 

r^m^x%. 7kmm.^)v&*>ftmzn%ji*)V : *r— ^m.K>ihTm^x%, £ 
s (Steffi) £<Dm<Dm& (H®g&«jBExwtxiE*ffi) sms-rseitJCckD, 

mEE) ^'2 0 0~6 0 0mVT7Ki«bT^D, TOD 
(IgtJE) ^3 0 0~1 0 0 0mV (4 0 0-6 0 OmVWM-i 

m\zm^) T*7kmfim$ii'T^z>frt>. u©«sit, pgm8&itjBExttjHE«EE<£ 
pmt^> c: £ jc j: o , Tkm&^tsfl^vm^im&mm-tz z h&xgz> 0 

m it. yLTonmMizm-rt&K), mitn mm^ts^x\zmm. mm.it 

wtmmm.) ^mmr^z\t. mmm^tsnm^m^m^mttr^z.t. mm® 
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sl ^t>®z>-$T>i'3x*v F&m^z>z\£\z£-DXft%wzw.K> ft-rnfE&m 
zt (mu-rz>m%L$:mm-?z>z.£. ^^\zit^.m^mw^mys:nM. ^fr® 

^f>yaX^7 F&m^Z>Z\£\ l zJ:^TmQTZ>ni±&mM-?Z>Z\£.) iZJz 

ot, M&nf£Rz£/x\Z7km&^t$fi7.(Dm±mzmmTz>z\£tf-c%z> a 
*mw<D7kmmmjjmRzS7kmmmmwiz&^T\t. mmM&^zsmm&i o 
or^TT^-r^^i^-r^^^e, TKmm^WKDm^um^ 1 o ox:sxt 

\zTZ>Z.£tfX£Z> a 51fetS^«, 3 0-9 OtttSIt^ff £bV> 0 Igig' 

izteo.mmw&^tsBMfexxikis. z.<D£ot£tkftTT7m$:m3L2i±-cib. . 

x zfgttzmmzis ^x, -z-(Dmm\z&mzmn-Tz> z£&x%z>o 
io%;m«^l^ m.ft<DWt<tM£VTte. mmi^m^tsmmm 
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^BJCO^M^J (zk3SMi£#!l) £^-T^\ MSg, PTFE, ^-7^^-> 

tmmm 1 ) 
(**«jfiwi. - 1) 

hwj i (Mit^j i-i~i-io) \z&tf%7kmmi&-tMZttm&}t£W.mx 
& y -jvmmnmm t mvmmt uzto 
■z:<D7kmmi&'t)i<Dmm$:m2\z7jkT<, 

-ttzfr-z, mmmz^^yftm-fu h>#«ttMi(t7^t>i 1 5) 

□ If l/>«(Hit^-&, 3 6 OT^j&J&LTMzW&SU ^-©tf-Sfc 

^Iil#t**xrai$Mlf;o tut, ^iil, PTFE, 
^->©tta:tk«6 5 % : 1 5 % : 2 0%<!:lfc. dOi? tCbTff^bfc^^ 
«itte#ilT'lmg/cm 2 -eSo/:o 

$ e> fciig vjimzm ^xti-#>^-^-$:M7mmv, $ b tc-ecDjt® izm 
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tt%X7.fcffl.m$:mf$vfz 0 z.z\x\ mnmmm. ptfe. ^^xds* 

Jrbfi 5 5% : 15%: 3 0%ilL £<£>£-5 \Z UTffc«LjH!B**«©tt&*tt 
4 Ot:, 1 0 0 k g/cm ! t*7 h^UXICJ;oT^LTMEA^IlL 
-e'tl, ^3 0/irru *5ck^l 7 0 iimTHSPIlJTftofc. 

(3SIEi&&) 3 0-7 0tT\ ^SfflC^t?: 0 ~ 4 0 0 m 1 /^CD^M, 
M-M'JJCO. 5M~2.MCDp<^y— ;WJc^ (M) £2 — 1 5ml/M 

f S#Xfi» J3XUl&lZ"D^T8ift&ft-ot£o 

OX, 5 OX, 7 0t©Mf T^Ii^lbSt, »4S»^^4T5^ 

fix * (DTkmmm ^^D7b^7^ -t##t l . 



-26 - 



H[ElS£mj£4 0 0~6 0 0 mVT7Kt^^t^ ^ i^^o fe. l^-ftl 
jgg7 0t> Wl8ml/^ ^I120ml/^Oiff-C^ 

(7K*S^^Jl-2) 

7K*^m i - 1 tmcykmm&'tri&m^'c. mz. *:)vum.7 ov,\z&^ 
t, m&iMco*? y-)i7kmm mm 2, 8, 1 smi/^t-e, 

06(Ii5 W^m^lBlHlS§«i±i:7K*^Mc7)M#i LtlllL 
^n=t D , ^n^n^#fr'T:cD7K^^^S«lilHl£§ttffi(C'fe#bT^-5 £ £ 

^^oTco Sfc, V^-rn^»W»^43^Tfe, tKSMjsM 1 — 1 LWl^lZ 4 

5 OmV#ifi^7K*^3t^©tf-^^ll^$nfCo 

zziz. *m&m-vm±<D7m£.f&mm. 1 4. 4 8m 1 /^^#en^^[His§ 

l|J±4 4 2mVOtt©i# (Ife^7 0t, ISitlM, M^Sft* 2 m 1 
/ft. Qmmm i 0 0m l /ft) -eo^^^X^cDTK^tS^TK^^Ml - 1 

(7jcfj|$gji0ijl -3) 

7K^K3gM i - 1 tmi^TKmmm-^jv^m^x, wz. -tr;ws^7 ov,\z^ 
t, ^^y-;i/7jcif^ (M^> ^8m i /ft<Dfewtmx\ mmmm&o. 5, 1, 
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si 8 izm 7 (D^^m^m&tym^mmom^t utii 

cin^D, ^-n^n©^#T(D7j<m^^«^tEis§«iE(cfe#u, 300- 

wmmmmi -4) ■ 

fcmmmmi - i~i -3-eit «^s^jc«^#>i±m^-7^^->i 15 

(12 1 3 0/zm) £J3^fc7^\ |W]D<^a-#>1±^^-7^ Jr> 1 1 2 0fi£5 

0 am) ^m^xmmt^Kmm^jv^m^. m.&7 or, mm^im, & 
m 1 0 izm9<D&m*ffl®&nj±£7m&j$mm<Dm&£VTmmistc 0 

(TKmS^it^Jl -5) 

m^i*if;:lgfiu t;«^3 0t:, sot, 7 0 c c> 9ot-e> ^llic^ 

5ml/MMU ^(^)^CD-fe;K7)^lHlS§«ffi, M^S#|-e^-r^7K^ 
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ztij^o, 7m±&mmtem®&mmzikw-?z>mfa$:^is. ^@s§«iEE3o 

0-7 0 0mVTS7mfim$i'tZ>Z.ttfftfr-z>fz. £fc. 30-7 OT^&^T 
te> 7km$iJ&m&<D¥-<!7l±4 7 0-4 8 0mVftj5«$n> 9 0r^4oVi 
Ttt, 4 4 OrriVfrfifi-em^^nfeo 

(Tk&SSiSM l - 6 ) 

7j<5ftffiii£0fj 1 - 1 il^DTfcmSBt-fc^ffl^T, 5 0 1; fC&^T, ^ 

1. 5, 2. 5, 5. 0, 7. 5, 10. 0ml/^^iT\ ^n^tl, 
£^M£^{b£ii-fcf^<DMMt*, £^*<h7Rm£j&ji^O^£ia 1 3iZ 

itliD, 5fec7)7Km$iit^J 1 -2(75 7 Or 2)^31: £ D , $*;f«*tf)^ 

mi 4 {cm 1 3<Di&^&m®mnfc£7m±fcm&<Dm&hisTmmvfz 0 
zn^K), ^n^n<Dgi{*x(D7km&f&&]£tem\^&mmizfcfti,, 300- 

7 0 OmVtzlci^^tSCch^^ofco 4 5 0 ~ 5 0 0 mV#jfifC 

stwvfco ^(vmm. m®m&ft<DjL*)iir--®miz. mumm^s. omi/ 

^©ttl7%, 2. 5m 1 /#£><t#2 2 TOoL 
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mnistc*? / -)mdjl>? )V¥-mt) xioo 

^j&mmom&zM 1 5 iz^r* 
cnj:t), ^n^n<D^X'(j)7^m^mm.\tmm^mmz^i,. 300- 

(7K^M^>ll-8) 

Mtvtc) zm^x. -t;^S5 oxziz&^x. mnmmiM. i^ismi 
/ftx*. mmmmz 10. 21, 40, 10 0 % tmt^^tz^wv, tn^en. 

Qmzmm*m&-?z>z\£:\z&'oxmW:isTz%<D. mmm&4 0 %<di3t,\z\z.q 

01 seal 7<Dmw,&mm&nj£t7km±&m&<Dm&tvxmm\st^ 
cn^K>. ^n^n(D^x(D7Km±^.mmum\Bi^mmz^v, 400- 

8 0 O raVtvW^^-r^Cd: Wofc. &fc. 4 9 0~5 3 0mV#i5i: 
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I 



(Tkmmmmi -9) 

iz^^e omi /ftomm. mmmm\z i M©/^y-^M mm £2. 

-£)l<<Dm®$&mj£\Z4 7 7mV, 7km$if&mmte® 1 0m 1 /fr-e&ofco 
(TkHSBgM 1-10) 

mzffi-rmitmizisfz) zm^x, 7kmmm.^)v&f&Mmmm(Dm%pmzWLW.. 

l v t«3 0t;, 5 0^, 7 0t, 9 01CT, ifbli £ 1 M <D H 2 O 2 'Gfi 

SHfcTkit) £ i~8m 1 ISIlia Mo^^y-;i/7ic^ ($^) 

±%^Z\ttfftfr-Dfc 0 ZZ\Z, H 2 02^tSch-fe;VO^lHlS&«ffi<h 
COM^^rP^^xh, H2O 20?t*£4>& <1"§i:ftl!:#oT > -fe;KD^[HlS§«m 

EI 2 OtcEll 9 c7)^^^^[US§«ffit7K*«ji^CDP^cl=bXSSU^ 0 
Cinj:0. 7KlS^M«|giElg§ttJE^#-r^M^]^^b, li[El{&«j£3 0 
0-6 0 0mVt7Ki^Mt5Ci*W?f:„ 3 0 ~ 5 0 X: \Z& V>T 

7km$Lfimm.<D\±-?\-z5 o omv#jfi«$n, 7 o~9 orfc&^T 
4 5 omv^-iaT^^nfco 
cci-e, sgft*«> tmmmmixtZTkmmmiiMzizftffifrz-wmtfLh 
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b x*;i^-*#U&-T3 -<i:^<, *P*<D-8B£zK3!f £&&UT^5 ZL £ left 
-5, 

(^J2) 

.(7K*«ijSM2- 1) 
HffiM2. (MB^J2- 1-2-8) fc&frs*&x*;i/^— *#DaJT^a:* 

^^fc7K^isi3t-fe;KomB§^Ei2 i fc^-r., 

orT. l 0 ~ 1 0 Om 1 /^©^i, IKftlfillciM©^^ 

(omrfifimmtstift. 

3 0 0~6 0 OmVT^^iTSutWofc. SfCStftd* 
5 0 ~ 6 0 m 1 /^Ol^Cife7j(i^4 11=t ^ : iii^o fc, d 
n«tOS^**^Vit, *i^mbt:<<^0» 10 0ml/^m t$£ 
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160ml/^ «8I^£8. 4mA/c m 2 <2^Tr#^£fi£$-ti\ 
(7KS§§g«iJ2-2) 

fc£§c£3 o—i o o m l /#©8f£S* Mi!;iM0^^y-;«t (*& 

5 4 0 mVT7K***56^r « £ htfiftfrvlt. 3 0 ~ 7 0 m 1 

(TMJMSiSfll 2 - 3 ) 

££^£5 0~2 0 0m 1 1 M.<D**J — ;i/7fc*M («S 
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cn^o. *m±j&mmtewmnj£izik&T&MfaZ:^is. 31&«je2oo~ 

5 0 0mVT7jcm^^T^c:<h^^ofeo £fc. 5 0- 1 0 0m 

i /^^Ji^-fCTKm^^L-^-r^cit^ofeo Qmrnrntfi so, 200m 

(7jc^MjSM2-4) 

l:^^5 0~2 5'0ml/^ii, M^MIWC 1 MCO^ ^ / -JVzMgffc (#* 
^) £ 5m 1 /#(DM:-«U ^(DB#^^m@i:»«P^^^ttl^«^t^^b 

i /ft<7)m£>\z7km&m3i^ j p-$-^z\t&ft- D f Zo 2 5 om 1 

7KmMitM2 - 1~2 -4 0^S(C43^§^^*5 0m 1 

£<=>f3, 7jc^iS^J2 - 1-2 - 4CD#r^{C^^^^^E*l OOml/^ 
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}&mm<Dm&&m 3 3 f^-r, 

1 0 Om 1 /^<hV^J;5('^:^V^, *S^3 Ot, 5 OT^^fS^^TrfcL 
2 - 5 ) 

i:^^ 5 0ml /^O^iT, ^r4S#J©»4^I5 > 1. 5, 2. 5, 5. 

o, 7. 5, io. om\ /frtmtz^tzikfttv. ^(DmizQ^mzzmnm 

m3 5ic0 3 4<Di&m&wmnB££7km&i&mm<Dm&£\^xmmhfro 
dticfcD, ^n^n(7)^#-ecD7j<:^^ji^«5iMffi^fe#u, 300-5 

0 0 m VTtK 1 1 Wofc. £fc. 4 5 0 — 5 0 0mV#iSTvK 

(TKm^it^J 2 - 6 ) 

7kmmmm2- i £mv7mmm j n)i'*m^x, t;^ts ott, 

t:^I$5 0ml/^I, »»Iicra^5m 

m^0. 5, 1. 2, .SMtfi^ti-fc^iU^ f<Di#(l^I<!:Miri^ 

Tkmotkf&mmz-D^xmi&n^rzo 
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cnckD, ^n?n<D&ftT<D7km&j&mmtmmnj£\zm?v. 300-6 
wmmmm 2-7) 

MchUfe) £ffl^T, t;«5 0tt% fflii!HMMig©M^5 

m 1 /#cd£«est, H'fkfiflKfcii'fc^^* 14. omi /ftvffijt. mmmm. 

$ 1 0 , 2 1, 4 0, 1 0 0 %<h ^fc £U ^©B#f;imfc@£»MI 

T5zfc^©£j£j£&lC^V>T&f*£fTofc. g&S8U£ 2 1 

Lfctxz), mmmm4 o%<Dtfxiz&&mzmm immmmi 0 0%) zms? 
cn^o, *n*n<D&ftT?<D7k&±&mmzmifcnmz&&.\s* 300-6 

(**S©l£0»l2-8) 

L, ir;i/SS3 0 , C» 5 0t, 7 0X2. 9 0tT, %*M£fi!!£ 1 M<D*?S — )V 

mm ^smi/Mi, $Kb@wciM<DH 2 o 2 (jamb**) * 
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2. 6-5. 5m\ /ftoffimx-ffiv. ^<Dm\zm<tffi£f£ft&m&%Lnz>mffi 

g&«JE;d*&£5 0 OmVt^Si^lCill/fc, 

UT^-5ui:-efe5. -a-V^^^i:^SSM2 07K^at-t:;i/-e«, 

fc, 3 0-9 ortViofc^W^ffi^-e^KT^O, £<$t 

3 ) 

3 - 1 ) 

HJSM3 (§gjtM3-l-3-8) Kl^ttsnaS^ t>n%Z-*)V*r— 
MIS* V - H t l/iESibffi57/ - H t UT^d^t^i^V^-* 

0tt> ^Iffll:^10~8 0ml/^Si, JSR^ffifiUfclMO/^y 
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mm®MTm±-rz>fi*m* ^7.m.mz^xmn^n^r^ a sal 
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Mo 
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#Mch-t3§sf*©*5Hffll 3Jfi(c:fB«c7)7K*m3tgfio 
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